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(54) LUBRICATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely supply a 
lubricating material to a contact surface, regardless of 
clearance between two solid bodies performing relative 
motion, by providing a recess by arranging many fine 
cavities on either one or both of contact surfaces of the 
two solid bodies performing relative motion and filling a 
lubricating material within each cavity. 
SOLUTION: Super finishing is performed for a surface 
TA (a contact surface or a slide surface) of a solid body 
T constituted by using steel so that surface roughness 
may be 0.03 Ra or below. A recess is provided by 
arranging many cavities P... of micron order forming a 
substantially semi-spherical shape in cross section by 
laser working on the surface TA or the surface TA for 
which various kinds of surface processings (soft 
nitriding, ion nitriding, TiN, CrN, etc.). A diameter R of 
each cavity P... is made 0.1 mm or below and a depth X 
is made 0.03 mm or below to be extremely fine. Within 
each cavity P, lubricant S of various kinds of lubricating 
oil such as spindle oil, dynamo oil and cylinder oil is supplied and filled. As a result, relative 
motion of two solid bodies T, H is smoothly performed under extremely small frictional 
resistance. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lubricating device characterized by constituting so that many minute hollows may 
be put in order and cut in the contact surface of either of two solid-states which performs 
relative motion, or both and supply restoration of the lubricant may be carried out into each 
hollows, such as this. 

[Claim 2] The lubricating device according to claim 1 characterized by putting in order and 
cutting the minute hollow cut in the solid contact surface by the pattern set in the solid sliding 
direction. [ many ] 

[Claim 3] The lubricating device according to claim 1 characterized by a diameter putting in 
order and cutting many minute hollows where the depth constitutes the shape of cross-section 
abbreviation semicircle ball at least 0.03mm or less by at least 0.1mm or less on the processing 
film of this front face that performed finishing, this front face, or surface treatment for the field 
roughness of the solid contact surface to 0.03 or less Ra. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is carried out to the contact surfaces (slide side), such as 

bearing and various operation systems, and relates to a suitable lubricating device. 

[0002] 

[Description of the Prior Art] For example, when relative motion occurs between two solid- 
states like bearing Conventionally, by making ****** (oil film) to the contact surface using a 
lubricating device Continuing and supplying a lubricating oil through the lubricating system which 
carrying out the knife of the friction and lessening wear and generation of heat is performed, and 
consists of an oil tank, a pump, piping, etc. to the above-mentioned contact surface (lubricating 
device), and carrying out circulation recovery of this is also performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although the supply of a lubricating oil to 
the contact surface by the lubricating system and the lubricating device which were mentioned 
above is possible when a certain amount of path clearance (clearance) exists between two solid- 
states which perform relative motion the case where it is in the adhesion condition which does 
not almost have path clearance — a lubricating oil — enough — and it was difficult to supply 
uniformly, consequently frictional resistance increased and the problem referred to as affecting 
relative motion, or wear, generation of heat, etc. increasing and damaging the contact surface 
(slide side) had occurred. 

[0004] Then, the technical technical problem of this invention is supplying lubricant certainly and 
uniformly to the contact surface, and enabling it to perform relative motion of two solid-states 
smoothly under very little frictional resistance regardless of some and existence of path 
clearance which are prepared between two solid-states which perform relative motion. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical technical 
problem, the means provided by this invention is as the following. 

[0006] (1) Put in order and cut many minute hollows in the contact surface of either of two 
solid-states which performs relative motion, or both, and constitute to carry out supply 
restoration of the lubricant into each hollows, such as this. (Claim 1) 

[0007] (2) Put in order and cut the minute hollow cut in the solid contact surface by the pattern 
set in the solid sliding direction. [ many ] (Claim 2) 

[0008] (3) A diameter should put in order and cut many minute hollows where the depth 
constitutes the shape of cross-section abbreviation semicircle ball at least 0.03mm or less by at 
least 0.1mm or less on the processing film of this front face that performed finishing, this front 
face, or surface treatment for the field roughness of the solid contact surface to 0.03 or less Ra. 
(Claim 3) 
[0009] 

[Function] Since according to the means concerning claim 1 described above (1) it constituted 
so that many minute hollows might be cut in the contact surface and supply restoration of the 
lubricant might be carried out in each hollows, such as this, While being able to supply always 
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sufficient lubricant uniformly to the contact' surface and being able to perform relative motion of 
two solid-states smoothly under very little frictional resistance regardless of some and existence 
of path clearance between two solid-states Since a touch area can be lessened as much as 
possible by grooving of many minute hollows, frictional resistance at the time of relative motion 
is lessened further, and it makes it possible to perform relative motion more smoothly by 
comparatively little force. 

[0010] It is the pattern which arranged each hollow in the vertical lengthwise direction when the 
pattern which doubled many minute hollows in the solid sliding direction, i.e., a solid-state, slid on 
a vertical lengthwise direction according to the means concerning claim 2 described above (2). 
Moreover, when sliding in a longitudinal direction or the direction of slant Since supply 
restoration of the lubricant is carried out in each hollows, such as this, while cutting each hollow 
by the pattern put in order in the longitudinal direction or the direction of slant, respectively, it 
makes it possible to slide on a solid-state very smoothly under little frictional resistance in 
accordance with the array of each hollows, such as this. 

[001 1] the front face which according to the means concerning claim 3 described above (3) 
performed the superfinishing to steel materials so that the field roughness of a front face might 
be set to 0.03 or less Ra — or On the surface treatment film which performed further various 
kinds of surface treatment to the front face, many minute hollows of micron order (the diameter 
of 0.1mm or less, a depth of 0.03mm or less) are cut by laser processing etc. Since supply 
restoration of the lubricant (lubricating oil) is carried out, while being able to attain optimization 
of lubrication to each hollows, such as this, it. makes it possible to demonstrate the effectiveness 
excellent also in the. cure against rust. 

[0012] Since it is like the above, the technical technical problem mentioned above with the 
means of above-mentioned (1) - (3) can be solved, and the trouble of said Prior art can be 
canceled. 
[0013] 

[Embodiment of the Invention] If the gestalt of operation of the lubricating device concerning 
this invention is explained with a drawing below The front face TA of this solid-state T that 
drawing 1 showed the sectional side elevation of Solid-state T which carried out this invention, 
and was constituted using steel materials (the contact surface or slide side) Super-finishing is 
carried out so that field roughness may be set to 0.03 or less Ra. The front face TA Or on the 
processing film of this front face TA that performed further various kinds of surface treatment 
(soft nitriding, ion nitriding, TiN, CrN, etc.), much hollow P — of the micron order which 
constitutes the shape of a cross-section abbreviation semi-sphere is put in order and cut by 
laser processing etc. 

[0014] When [ of detailed hollow P — which drawing 4 arranges on the front face TA of the 
above-mentioned solid-state T, and is cut in drawing 2 and the drawing 3 list ] the example of a 
pattern (example of an array) is shown and Solid-state T slides in the direction of slant When 
each hollow P — is cut by the pattern of the direction of slant shown in drawing 2 and Solid- 
state T slides in the vertical direction in every direction Although each hollow P — is cut by the 
pattern of the shape of a rectangle shown in drawing 3 (the shape of a grid), and each hollow P- 

- is cut by the pattern of a radial shown in drawing 4 when Solid-state T slides in the radiation 
direction further Each pattern, such as this, is an example of operation, and according to the 
sliding condition of Solid-state T, the three above-mentioned kinds of patterns are combined, or 
let the selection be arbitration using the pattern of the shape of a curve which is not illustrated. 
[0015] Moreover, lubricant S — which consists of the various lubricating oils of each above- 
mentioned hollow P — called spindle oil, dynamo oil, or cylinder oil as a diameter R (refer to 
drawing 2 ) been 0.1mm or less, and depth X (refer to drawing 1 ) been a very detailed thing 
0.03mm or less and seen in the expanded sectional view of drawing 5 inside each [ the ], 
respectively became the structure by which supply restoration is carried out. 

[0016] drawing 5 — setting — H — the solid-state T of the method of top Norikazu — receiving 

— relative motion — being free (sliding being free) — it is the solid-state of prepared another 
side, and, in illustration, was filled up with Lubricant S, although it becomes depressed, P — is 
formed in the front face TA of one solid-state T (contact surface) and the front face (contact 



http:/ / www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web_cgLejje 



2006/05/05 



UP,2000-035042,A [DETAILED DESCRIPTION] 



Page 3 of 3 



surface) of the solid-state H of another side is built by the plane This is an example of operation, 
and hollow P — filled up with Lubricant S may be built on the front face of the solid-state H of 
another side, and let the selection be arbitration. 

[0017] Moreover, although supply restoration of the lubricant S to each hollow P — is performed 
using the lubricating system (illustration abbreviation) which consists of the oil tank used 
conventionally, a pump, piping, etc., it is an example of operation, and this may also provide the 
supply means of spreading or others, may carry out supply restoration, and also makes the 
selection arbitration. 

[0018] As 1T are the SIMM material for valve-lifter clearance adjustments which carried out the 
lubricating device of this invention mentioned above to that surface 1A in drawing 6 and this 
SIMM material 1T is shown in drawing 2 of drawing 8 or JP,10-37720,A By being pushed on the 
cam (illustration abbreviation) to rotate and attaching the engine bulb for pumping in upper limit 
section 3A of the valve lifter 3 which carries out closing motion actuation, it became the 
structure which can adjust the thrust to a valve lifter 3 and the error of press timing of a cam. 
[0019] Moreover, according to each example which showed the configuration which carried out 
the lubricating device of direct this invention to top-face 2A of valve-lifter 2T, without using 
SIMM material 1T mentioned above, and was shown in drawing 6 , such as this, thru/or drawing 
9 , drawing 7 and drawing 9 By putting in order and cutting much minute hollow P — in top-face 
1A of SIMM material 1T, or top-face 2A of valve-lifter 2T, and carrying out supply restoration of 
lubricant S — at each hollow P — , such as this, as shown in drawing 5 It makes it possible to 
perform smoothly the valve lifter 3 by the cam to rotate, or press of 2T under little frictional 
resistance, and to ensure closing motion actuation of the bulb for pumping of the engine by the 
bulb shaft 4 (illustration abbreviation). 
[0020] 

[Effect of the Invention] According to the lubricating device concerning this invention, many 
minute hollows are put in order and cut in the contact surface of the solid-state which performs 
relative motion by the order described above. Since each hollows, such as this, are supplied and 
filled up with the lubricant like a lubricating oil Since the condition of supplying always sufficient 
lubricant to the contact surface (slide side) is always maintainable regardless of some of path 
clearance between two solid-states, Relative motion of two solid-states is smoothly performed 
under very little frictional resistance, and the failure and breakage accident by friction or 
generation of heat can be prevented. 

[0021] In addition, according to this invention, since the touch area (friction surface product) of 
each solid-states has decreased extremely by formation of many minute hollows, frictional 
resistance can be lessened further, and while being able to carry out to various kinds of contact 
surfaces called the rotating part of the illustrated valve lifter equipment or a motor, or a part for 
the moving part of a press machine and the slide part of an industrial robot and being able to 
attain optimization of lubrication, the effectiveness excellent also in the cure against rust can be 
demonstrated. 



[Translation done.] 
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